FORUM is intended for new ideas or new ways of interpreting existing information. It provides a chance for suggesting hypotheses and for challenging current thinking on ecological issues. A lighter prose, designed to attract readers, will be permitted. Formal research reports, albeit short, will not be accepted, and all contributions should be concise with a relatively short list of references. A summary is not required.
The obligate mutualism hypothesis
The dodo/tambalacoque obligate mutualism hypothesis was based on two premises: 1) that abrasion of tambalacoque seeds in birds' gizzards allowed germination, and 2) that no seeds have germinated since the dodo's demise 300 years ago. Both of these premises appear to be erroneous. Temple (1977) germinated 3 of 10 seeds that survived passage through turkey guts and argued that these were the first tambalacoque seeds to germinate since the dodo's extinction. This germination experiment suffered from a very low sample size and the lack of a control; Temple assumed no germination of cleaned, unabraded seeds. The tambalacoque fruit, termed a drupe, consists of a large stone (a single seed encased in a hard endocarp) covered with a 5 mm thick layer of tenacious fleshy pulp (Jackson et al. 1988 ). The endocarp of this ovoid drupe (about 40 x 50 x 50 mm) is as thick as 15 mm, thinning to about 5 mm (Temple 1977 , Cheke et al. 1984 , Friedmann 1981 , Jackson et al. 1988 ). This protective covering is extremely strong; tambalacoque stones can withstand 4-5 times the force required to crush almonds (Temple 1977 , Jackson et al. 1988 Cheke 1987 ). Although Temple's 30% germination is higher than reported by others, the low sample size in his trial could have produced this result by sampling error. It is also possible that there was an effect of gizzard treatment on germination rate, but germination of unabraded seeds by other workers seriously undermines the obligate mutualism hypothesis. Hill (1941) described germination of the seed in which the endocarp ruptures along a distinct circular line producing a cap which splits off. Hill (1941) and Friedmann (1981) clearly depicted this in illustrations of germinating tambalacoque seeds. No author before Temple (1977) mentioned preparing tambalacoque seeds for germination by abrading them. It is difficult to believe that Hill would have failed to mention abrading the seeds had he done so, given his interest in the mechanisms of germination of seeds enclosed in hard endocarps (Hill 1933 (Hill , 1937 (Hill , 1941 . The only account of natural germination of a tambalacoque seed was observed in 1983 by G. Souchon, owner of the Curepipe garden where Temple collected his seeds (pers. comm. to ASC). Over several years of watching fruits fall and seeds summarily rot under the parent tree, she noted one seedling emerge which died after a short time. Several other Mauritian tree fruits share the tambalacoque's fruit structure of a seed enclosed in a hard endocarp surrounded with a fleshy mesocarp; the hard endocarp of Canarium paniculatum (Burseraceae) splits readily along a comparable fracture zone upon germination (W. Strahm pers. comm., pers. obs. ASC), although natural regeneration in the forest is as infrequent as it is for tambalacoques (Cheke 1987 ). The Mauritian Forestry Service has found no difference between the germination percentages of abraded and unabraded seeds (Owadally 1979) , contrary to Temple's (1977 Temple's ( , 1979 
Germination of vertebrate-dispersed seeds
Many plants produce fruits in which the seeds are surrounded by a thick, hard covering; these seeds germinate without abrasion of their protective coats. In many of these, like peach and cherry (Prunus spp.), walnut (Juglans spp.), and hickory (Carya spp.), the bony endocarp splits along a zone of weakness upon germination (USDA, Forest Service 1974). Spondias mombin (Anacardiaceae) seeds are encased in a tough nut and the germinating seedling emerges through a germination canal (Janzen 1985) . Hard seeds of large, thickhusked fruits consumed by large mammals with grinding molars and long gut-retention times are not prevented from germinating by their protective coverings. Dinerstein and Wemmer (1988) studied the dispersal of Trewia nudiflora (Euphorbiaceae) seeds by Rhinoceros in Nepal. Trewia seed passage was slow (46-172 h transit times, with most seeds passing in 64-88 h in one trial) and there was significant seed mortality in the alimentary canal of the Rhinoceros (26.7 and 47.7% mortality in two trials). Although these animals were important in removing the fruit pulp from these seeds and dispersing them, there was no effect of gut treatment on germination success. Similarly, Janzen (1981b) These examples call into question the implicit assumption in the hypothesized obligate mutualism between the dodo and the tambalacoque that there is a simple tradeoff between the thickness of a seed's protective covering and its ability to germinate.
Summary
The dodo/tambalacoque obligate mutualism notion is not supported by the evidence. Reports of 1) germination of unabraded seeds in which the seed coat ruptures along a natural zone of weakness, and 2) living trees less than 300 years old, undermine the hypothesis that tambalacoque seeds required abrasion in a dodo's gizzard before they could germinate. It is likely that the tambalacoque evolved a thick, tough seed coat in response to consumption by its dispersers, but there is no evidence that the seeds require abrasion before they can germinate. Gut treatment may influence the rate of tambalacoque seed germination, but there is no sound evidence for this. Extinct frugivores were no doubt critical in cleaning and dispersing tambalacoque and other endemic Mauritian forest tree seeds. We emphasize that several endemic primary forest trees of Mauritius now Jackson et al. 1988 ). This view of the ecology of the dodo and the tambalacoque is similar to our understanding of the ecology of other fruiting-plant/disperser communities; rather than exemplifying an exceptional biological phenomenon, what we know about the dodo/ tambalacoque relationship is consistent with the nonspecific nature of most other seed-dispersal systems which have been studied (Wheelwright and Orians 1982, Herrera 1985) . The difference between this system and others is that the interacting plant and frugivore communities were much smaller, as would be expected for island communities.
Although the dodo is gone forever, the germination requirements of the tambalacoque can still be clarified with rigorous germination trials with seeds produced by surviving tambalacoques.
